Matrix attachment region from the chicken lysozyme locus reduces variability in transgene expression and confers copy number-dependence in transgenic rice plants.
Matrix-attachment regions (MARs) may function as domain boundaries and partition chromosomes into independently regulated units. In this study, BP-MAR, a 1.3-kb upstream fragment of the 5'MAR flanking the chicken lysozyme locus, was tested for its effects on integration and expression of transgenes in transgenic rice plants. Using the Agrobacterium-mediated method, we transformed rice with nine different constructs containing seven and six different promoters and coding sequences, respectively. Genomic Southern blot analyses of 357 independent transgenic lines revealed that in the presence of BP-MAR, 57% of the lines contained a single copy of the transgene, whereas in its absence, only 20% of the lines contained a single copy of the transgene. RNA gel-blot and immunoblot experiments demonstrated that in the presence of BP-MAR, transgene expression levels were similar among different lines. These data were in direct contrast to those derived from transgenes expressed in the absence of BP-MAR, which varied markedly with the chromosomal integration site . Thus, it can be concluded that BP-MAR significantly reduces the variability in transgene expression between independent transformants. Moreover, the presence of BP-MAR appears to confer a copy number-dependent increase in transgene expression, although it does not increase expression levels of individual transgenes. These data contrast with results previously obtained with various MARs that increased expression levels of transgene significantly. Therefore, we conclude that the incorporation of BP-MAR sequences into the design of transformation vectors can minimize position effects and regulate transgene expression in a copy number-dependent way.